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GENBRAL D : Levels of unregulated lakes reflect the seasonal dis- L a E
Osceola County in east-central Florida has numerous tribution of rainfall in much the same wav that streamtlow Y, Z o <
lakes. streams and marshes see fig 10 Lakes cover about 15 does The fluctuations for 1966 75 in the levels of two 4'4 q < < é
percent of the county According to the Florida Board of unregulated lakes. Weohyvakapka and Marian. as rep- Jlx [ Z Z :
Conservation - 1969). Osceola County contains 7% named resented by the graphs in figure 7 for 1966 75. have about 0 A 10 MILES 401 a 0 %
and unnamed lakes that have surface areas of 10 acres or the same characteristics and are basically in phase with the y e ‘ e
more Lake Kissimmee 1s the largest lake in the county. variations in flow of Catfish Creek 1fig 61 Table 3 shows the 280 30 f i ‘: u<[J
other large lakes are Lake Tohopekaliga. East Lake Toho- effect of reguiating lake stage For Alhigator Lake. Cvpress w w w - >
pekaliga. Lake Hatchineha. Lake Marian. Cvpress Lake. Lake. and Lakes Tohopekaliga and Kissimmee whose [ B . [f o ﬁ‘
and Alhigator Lake Five other large lakes  Lake Marion. levels have been regulated since 1964 the range in stage 30 s s s
Lake Pierce. Lake Rosahe. Lake Weohvakapka. and Tiger was from about 2.5 to 6 ft less during 1964 75 than 11 was 0 0 )
Lake —are in adjacent Polk County but within about 10 mi during preceding vears For the unregulated lakes the 0 v
of the western border of Osceola County Table 1 hsts the range In stage was about the same for both periods Inas- Q e Z Z z
surface areas of some of the larger lakes in the area and much as the lake-level data for two of the unregulated lakes ) .
their locations are shown on the map Lakes Pierce and Rosahe include all or most of the time Of al o ©} o o ) o o () o e} ‘
The objective of this report 1s to acquaint the reader covered by the data for the regulated lakes. the reduction in o % 8 @ g 8 g ‘8 8 ’0\‘ "; il ] | | | | | d
with the prineipal surface water features of Osceola County the range 1n stage of the regulated lakes cannot be attrib- - B B a - B a N a 20! ; 10 20 30 40 50 60 70 80 90 95 98 99
and adjacent area. and w compile some of the pertinent uted to differences in climatic conditions. and 15 therefore Figure 2 - Yearly rainfall at Kissimmee. 1893 1975
hydrologic data available for the area The report will attributed to the effect of regulation The effect of regulation <U"’ Data from National Weather Service!
provide a useful basis for future hydrologie studies of specif- 1s most noticeable 1n the levels of Lakes Tohopekaliga and
1c water problems in the area Kissimmee (fig. 7' The control gates of these lakes usually PROBABILITY THAT YEARLY RAINFALL WILL EQUAL OR EXCEED A
Osceola County s characterized by low undulating hills are opened as inflow to the lakes increases during the rainy ®
and wide. swampy vallevs Land surface 1s less than 15 ft season. and later. at the end of the rainy season. are partly or GIVEN AMOUNT, IN PERCENT
above sea level near the northeast corner of the county and completely closed In 1971, levels of Lakes Tohopekaliga and % Fi 3 —-Probabil J fi fall at Kiss
about 200 ft above sea level at the northwest corner where Kissimmee were deliberately drawn down to an unusually ORANGE COUNTY & R igure J-—-rrobabilitv curve for raintall at Kissimmee
the county extends into the Lake Wales Ridge low level as part of an experiment to mprove the trophic — e T = i wISSIMM RIVER
The western two-thirds of the county 1s drained by the condition of the lakes . ’ . OSCEOLA COUNTY Y e av f E65 A [
Kissimmee River and 1ts tributaries. some of which extend The effect of regulating Alhgator Lake and Lake Kis- I \ I Iy
northward into Orange County and westward into Polk simmee 1s shown on the stage-duration curves of figure 8 Q g ,’\\ l\\ . l“”"‘\ n ll ‘\ 68 T
County Streams in the eastern third of the county empty The most obvious difference 1s the flattening of the duration \/O O I\ < : \ n Iy v l‘l l’\ |
into St -Johns River or into lat. marshy areas that make up curves. directly translatable to a decrease in stage range &V‘k & " \ /’ \ ”\ I ‘| B |l i ) \| } I ‘|
part of the headwaters of the St Johns River Stage-duration curves for four unregulated lakes. ’ . | 0 \ 1) [ | \\ I | I (0 |1 A oA
The St Johns River flows northward near and almost Lakes Marian. Weohvakapka., Marion. and Rosalie. are ‘ . E_l 10 ’l \ | \| ; : l\ ‘I' \ : II l“‘ l' | ;‘\ : “ 'f‘| |\\ 1943-63
parallel to the eastern coast of Florida and empties into the shown 1n figure 9 \ o \ | by \ (I "
Atlantic Ocean east of Jacksonville about 140 mi north of The evaporation loss from lake surfaces in Osceola A | @ T — P~ yl | | || ! l| II|||‘ \| : 'l I, || ‘f\ : ll : 1 3 III 1 : | : l' = ALLIGATOR LAKE
Osceola County. The Kissimmee River flows southward to County. on the basis of information applicable to Orange % \/ i 500 l| "\ i " \| :\‘ [ | 1) i1l l‘| i il : ]\\ ”, " | “ p ot 2 865-75
Lake Okeechobee about 35 mi south of the county The flow County fig 101, 1s greatest during April September. that ) L | | \ll ! . |I | \ | || I \"| I II Iy 9 \J' ‘l | 1! Il 2}
of the Kissimmee River is regulated by a control structure part of the vear when temperatures are highest and nearly 15+ O o) i Iy ‘. I W it \ I | : | : i e i | I : | ) \
on the outlet of Lake Kissimmee fig 10 and by five add coincident with the rainy season Average monthly open- SAINT ASHTON @ D o i 0 \ | N p ! | ' | | | i | 'I b M ! I I (S)
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tional control structures downstream in the extensivels water evaporation during the 6-month period 1s 5.6 1n and CLOUD \ & LAKE 8 \ /‘ > ! | 1 P& b I Il g oo ) 60
channelized reach between the lake and Lake Okeechobee the average annual evaporation 15 50.8 1n That the average O CONLIN RS = I| | | ! '| ! | I' | Ly ’. i o : =
Outflow trom Lake Kissimmee has been regulated in vary annual open-water evaporation 1s higher than the computed TO ALLIGATOR, G = 100 I I | : ! o : £l | I’ : | LZ9
ing but increasing degree since 1962 by the improvement of basin evapotranspiration loss cited earlier 1s to be expected LAKELAND LAKE CREEK 5 ik | | I N T : ! byon
canals and natural drains between lakes and by the con- For the land area of the basin. the actual evapotranspiration 'O * woLF & I I | | || 1 | ! I. T B -
struce t dams with gated controls on lakes and stream 15 much less than that of a free water surface as not all the o= 50 . . | | - , (. ; ®}
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channels upstream from Lake Kissimmee areas have lush growths of phreatophvtes that produce 0 ’%\ T | \ L 1 | '| 1 <
large transpiration rates % E 9 c‘; , 8 1 I T : N —
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All the water stored in or passing through the lakes, TR e ‘ o X GATNEE O | |I l‘ 'l’ ] >
streams, and marshes in and adjacent to the county is The dissolved solids concentration in water from = SRUNTY éé'g/\/yfﬁ . ) I { ! ? : < 52
supplied by rainfall. Although in Osceola County, and in the selected lakes and streams 1n Osceola County, on the basis of l TRY 0 . - ‘ =4 S SR il _
upgzr Kiss);mmee River basii in general, the average yearly analyses of water samples collected from the lakes intermit- T i 1966 I 1967 T 968 | 1969 970 | 1971 | 1972 I 1973 ~1— 1974 T 1975 2 -
rainfall is about 52 in., the rainfall varies greatly from year tently from 1960- 75_ ranged from about 25 to 240 mg L. The (4 I = LAKE KISSIMMEE
to year, as shown in figure 2. At Kissimmee, for example, the range for individual lakes 1s much less. for example Al- HAlNES CITY 4;‘.\ Figure 5 -Hvdrographs of Kissimmee River at S-65 near Lake Wales and Catfish Creek near Lake Wales. 1951 60 =
yearly rainfall was 28.07 in. in 1961, and 80.38 in. in 1960. A ligator Lake fig 111, ranged from 25 to 65 mg L. For most Az X
frequency analysis of the rainfall data for Kissimmee (fig. 3) lakes and streams the fluctuation in concentration of dis- <8, - B j 48 '?43_93
indicates that the occurrence of yearly rainfalls greater solved solids 1s seasonal The concentration 1s least when = o “DEER PRRK ) AN
than 80 in. or less than 30 in. has a probability of about 1 the lake or stream 1s being fed by surface runoffthat consists L AKE i v
percent, or, a likelihood of occurrence of 1 year in 100 years. largely of rainfall. and 1s greatest in lakes after evaporation * MARION x 3 0660
On the average, about 55 percent of the yearly rainfall has concentrated the mineral materal in solution and in ' (‘;\(\ G e r
occurs during the 4-month period June through September streams when flow 1s predominantly ground-water dis- =+
fig. 4); however, the rainy season can begin as early as May charge | \\ 5000 44
or as late as July. September usually marks the end of the Water from Osceola County 1s a caleium bicarbonate ° 0 D 5 ool o o D 0 80 "0 90 95 99 989 9999
rainy season but heavy rainfalls occasionally occur in Oc- type because of the widespread occurrence of limestone ® DX L o
tober. For example, at the town of Kissimmee the unusually Color is high in some of the water: for example. a maximum O|m %
severe drought of the mid-1950s ended with more than 17 in. of 400 units for Reedy Creek near Loughman Color n a s ) o PERCENTAGE OF TIME THAT LAKE LEVEL WAS AT OR ABOVE A GIVEN STAGE
of rain in October 1956. October rainfalls totalling more water generally is caused by the presence of humic acids, a ] % 0 4 %)
than 8 in. occur on the average of once in 10 years. group of chemicals whose occurrence 15 common in swamps 28°00 = |:U E G 1000 Figure 8 —Stage-duration curves for Lake Kissimmee and Alligator Lake before 11943631 and after
This marked seasonal variation in rainfall causes the where the soil 1s high in the organic compounds resulting » U = L OB (1965 751 regulation.
flow of the unregulated streams of the area to fluctuate from the decompusition of plant materials. The higher . _ &
seasonally. The hydrographs of Catfish Creek near Lake bicarbonate concentration of water in Shingle Creek and 0 0] . = = 500 :
Wales and Kissimmee River at S-65 near Lake Wales during Lake Tohopekaliga probably reflects the addition of effluent 0 0 = ST- Lh‘_," KISSIMMEE RIVER AT S-65
1951-60 (fig. 5) are characteristic of unregulated flow—the from sewage treatment plants and irrigation water which ° gl B ~ &=
Kissimmee River was unregulated until 1964. Prior to Oc- includes water from the Floridan aquifer. a limestone s Z |Z e -~ o 68 |
tober 1967 the gaging station “Kissimmee River at S-65 aquifer == - - _ @
near Lake Wales” was cited in U.S. Geological Survey Most of the water samples selected for analysis ranged w_ z z Jy—MARION
records as “Kissimmee River below Lake Kissimmee.” Cat- in hydrogen-ion concentration from slightly acid «pH of 6) to ROSALIE JOHNS . - o 66 =
fish Creek, the outlet of Lake Pierce, is a tributary to the shghtly alkaline ipH of 8:; only two exceeded a pH of 8. In - S = 10C g
Kissimmee River. Although areal differences in rainfall at general. ground water 1s shghtlyv alkaline, and rainwater is o® = ' & =
times caused the flow patterns briefly to diverge from a shightly acid B A;(%OW LAKE WALES 2 1G] -
common trend, the seasonal trends are basically the same - | / ) = E 50
for the two streams. In general, as figure 5 shows, stream- REFERENCES _— MARSH = - g
fimgemcreases stegdlly through the rainy season and crests Anderson. Warren. Lichtler, W F., and Jovner, B.F ° @ \'{ P CATFISH CREEK o - _— WEOHYAKAPKA
e D i it st S s sty 1965 Control of lake levels in Orange County, Florida: e —_ . - ~
dex of ;ihe B reaZhing 0 seasonalgm e F"lorlda State Boa_rd of AC onservation, Division of 3 ( 0} = ;J
May or June just before the start of the next rainy season. Goslegy nfsmation Civeslar 47. 15 p. ¢ ' L= - P | — o) | - A 1 o— e _—MARIAN
The seasonal flow pattern is basically the same for all Florida Board of Conservation b 195 | 952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 <
unregulated streams in the same general area. 1969 Florida lakes. Part 3. Gazetteer, 145 p. LAKE 1 - ; ) ; = 58 |
Since 1964 when the control structure on the Kissim- Langbein, W.B. . WEOHYAKAPKA [ RIVER CQ@UMNT Figure 6—Hyvdrographs of Kissimmee River at S-65 near Lake Wales and Catfish Creek near Lake Wales. 1966-75 m
mee River at the outlet of Lake Kissimmee was completed 1955 Hvdrologic studies in Parker and others, Water ° = L
the control of releases from Lake Kisggmmee has greatly resources of southeastern Florida: US. Geological |Z =
altered the pattern of flow downstream from the lake. The Survey Water Supply Paper 1255, 965 p. D < o
effect of control on Kissimmee River flow is shown by the ) i = = - ©
hydrographs of the two stations, Catfish Creek near Lake Lichtler, WF.. Anderson, Warren, and Joyner. B.F. O @) 65 = v : "
Wales and Kissimmee River at S-65 for 1966-75 (fig. 6). 1968 Water resources of Orange County, Florida: Florida 74 ¥ ; ! [ I (%) 541 - . '
During 1966-75 the flow variability of Catfish Creek was Board of Conservation, Division of Geology Report " 5 ~ ALLIGATOR LAKE - g —— ROSALIE
essentially the same as in 1951-60 although rainfall and of Investigations 50. 150 p. ; TO FORT <
discharge were considerably less (fig. 5); that is, its flow 27°45 MEADE b4 = r
reflected the natural variations caused by the seasonal
distribution of rainfall. The fluctuation in flow of the Kis- !
simmee River. however. has been much more variable and BLUE 2} ~ [ 50 L = A
erratic than it would have been without.regulation This CYPRESS %1) L ¥4 \‘ ! ‘\”l "\ I "' et & ! ¥ . = - we e b e Suee
greater seasonal fluctuation results trom efforts to maintain LAKE = ' [} / LAK-E /\‘ ‘v‘\‘ 'l ]
b o st s . il : _— 2 o | *_WEOHYAKAPKA 4 | A PERCENTAGE OF TIME THAT LAKE LEVEL WAS AT OR ABOVE A GIVEN STAGE
(ri‘::rzgitti : Esrﬁ:;‘;‘:l\l ut:: :f\ T;:gﬁ):ng:\:l"ﬁ:xr}:‘::é ?ﬁv BEACH g ‘ L Figure 9 —Stage-duration curves for selected lakes in Osceola County and adjacent area, 1965-75
duration of flow 1n the intermediate range. and changed the For readers who may prefer to use metric units rather o
timing of the high and low flows as compared to natural :)}:lm inch-pound units, the conversion factors are listed I, A N 70 FORT =2 8 i W
runoff. By POLK COUNTY . . S LAKE MARIAN
The average vearly discharge of the Kissimmee River = - —— HIEHLANDg COUI\?TY 1 _OSCEO:A COLANTY R | - 'J>J A j pH
at S-65 near Lake Wales 1s 9.3 in.. although Lichtler and Multiply . o ) ‘ OKEECHOBEE COolUNTY 1 (@)
others 11965, p. 45-53) show substantial differences 1n the Inch-pound unit By To obtain metric (S!) = | EIJ | 2 3 4 ) 6 I 8 9
unit runoff’ from areas in the upper part of the basin " OKEECHOBEE T — JANE GREEN CREEK
Inasmuch as the stream discharge includes virtually all of inch (in.) 95.4 millimeter (mm) — E . (36, 1963 - 75)
the ground-water discharge in the area upstream from the foot (ft) 0.3048 meter (m) ul LAKE = 5 _—
gaging station. the difference between the stream discharge mile (mi) 1.609 kilometer (km) ! L TOHOPEKALIGA o— BOGGY CREEK
and the 52 in. average vearly rainfall. that 1s. 42.7 in. acre 0.4047 hectare (ha) LOCATION ~ ‘ I e = — (23, 1960 -70)
represents the quantity of water that returns to the atmos- square mile (mi2) 2.590 square kilometer (km2) OF AREA -~ _
phere by evaporation from soil and water surfaces and cubic foot per 0.2832 cubic meter per O ‘rj‘v | w [ — . SHINGLE CREEK AT AIRPORT |
transpiration by plants. This value. of course. applies to the second | ft3is) second (md/s) < A =1 () s s NEAR KISSIMMEE
western two-thirds ()}t]”()sceola County that 1s drained by the mean sea level (msl National Geodetic }<_t F - —— (20, 1962-75)
Kissimmee River. The 42.7 in. estimate of evapotranspira- - ) f -
tion loss is virtually the same as that derived by Langbein Venlca}l\ll)égllr)n()(}rlls)%%? - —Emm SSE(D;L;:;EK -
(1955) for the entire Kissimmee River basin. Runoff from § e —" =" (28 1968 75)
Jane Green Creek and Wolf Creek near Deer Park in the < L SO B
eastern part of the county averages 15 and 19 in.. respec- - ‘ = = ALLIGATOR LAKE
tively. Given the same average annual rainfall 152 in.). this 27o30' | ® | \ i &; (27, 1960-75)
would indicate an evapotranspiration loss ranging from & =
about 37 to 33 in. for some areas 1n the eastern part of the 11 LAKE KISSIMMEE — E E——— LAKE TOHOPEKALIGA
county that drain to the St. Johns River. Reasons for this G l = - = (57, 1961-75)
difference are not definitely known. but the large wet and Figure 1 Surface-water features and selected hydrologic data sites in Osceola County and adjacent areas. a7 ‘ | . ) = Lok o N
open water areas in the Kissimmee River basin as compared 1966 I 1967 1 1968 | 1969 I 1970 | 1971 1972 | 1973|1974 | 1975 — LAKE KISSIMMEE (ALSO
to the dry eastern part of the county are important factors = : KISSIMMEE RIVER AT S-65)
For Orange County. lake evaporation tconsidered to be B 1. —Surfac s of selected lakes : a m——— (58, 1960-75)
comparable to evapotranspiration from an area with poor to T‘?’?})E(,L,Eb(l.f’ 5 (,l:l: ‘;;e(?a dj a(.e‘;:ttz(r?gq_e Figure 7—Hvdrographs for five selected lakes in Osceola County, 1966-75. — G T
moderate drainage and with abundant phreatophyte vege- - (] (22, 1966-75)
tation) 1s greatest in May-September. nearly coincident Surface e _
with the rainy season (see figs. 4 and 12) and is about 51 in. Lake area TABLE 2. —Stream discharges at selected gaging stations in Osceola Countv and adjacent areas. TABLE 3 —-Hwghest and lowest recorded stages in selected lakes in Osceola County and adjacent areas g = UAKE ROSALIE
annually. Fer much of Osceola County. evapotranspiration Lacres) from beginning of record through 1963. and for 196475 — E==n (22. 1966-75)
would be significantly less. of course. to confirm the 42.7 in. i X Ratio of & 10 10 — ;
estimate cited above. ‘“}“'B’_ﬂlor 3.401 Drainage Period Average annual Maximum  Minimum  maximum to Stage. in feet Range. in feet | e - = 1
Recorded maximum. minimum. and average annual Conlin 6.281 Station area of discharge discharge  discharge average 3 ' T = E & — —— LA(KZEI WE;)SHSYf\;(SA)PKA
doischalrggs arf S?‘(’))wn ilr) (afblﬁ 2}'(): some of the streams i[n g;“)lre"[fhopekaliga 118?‘;3 tmi?) record tftts (i yr) ftds oftds) 3nnl\ial Bcord Through 1963 198475 Through % 8 o 8 = >
ji atioo Ins enus mx S 1scharge ) . - > D = W _— e
ths:e;)viraog:n;nnuer‘:iil::chalrg: r;)n:!iléz: ::11 i':g:;":)‘-;”:h: l'!atthneha 6..'236 charg Lake began Maximum Minimum Maximum Minmmum 1963 1964 75 Change z 1 J L]L:J L __J_"_‘ | T e
relative capacity of the various stream basins to store water Kissimmee ";:“_f.“_) Kissimmee River at 5-65 1.607 1933 75 1.100 9.3 8.970 0 8 Sbligasar Lali sear Askitan’ Nowembor 1041 66,51 59 52 6513 650 49 729 164 215 ~ ] LZ) - = — (5, 1966-70)
temporarily in lakes. swamps. and aquifers. The ratio 1 Mt e near Lake Wales. Lake Tohopekaliga at Kissimmee!  January 1942 39 40 5,93 56.09 1R 62 10 47 TAT 3.0 CZ> 6 =i o 6 E— = -
small for stream basins having a large storage capacity and Marion 2.968 Reedy Creek near 110 1939-59 748 9:2 790 U 11 Cypress Lake near St Cloud’ Janpany 1942 57 18 17 9% 54 33 4760 920 673 247 = F——‘ = == LAKE MARIAN
large for those having a small storage capacity. e 4.1 Loughman. 1968 75 Lake Marion near Haines City? February 1958 67 52 65.08 67.26 64.86 244 2.40 04 < i . r ] = W e
Bewsilio: 4 Jane Green Creek near 248 1953 75 275 15.0 18.400 0 67 Lake Pierce near Waverly? December 1947 7n 4l 7548 TR.32 7531 C 42 x g4l i e s R = N -
Tiger - _)'(-3”“ Deer Park o ’ o _ Lake Weohyvakapka at Indian o << 0 100 200 300 400
T[,)hupekdllgd 1?:.:53‘—) Shingle Creek at Air- 892 1958 75 64.2 9.8 3320 0 o liailie Esuatas? Februars 195 53 43 59 %0 63 12 59 22 363 3.90 25 <>I I LZL 1
Weohyvakapka Lt port. near Kissimmee. ) s = Lake Marian near Kenansville? February 1955 61 63 58 14 61.22 57 42 349 3.80 31 Ll g CONCENTRATION, IN MILLIGRAMS PER LITER, AND COLOR,
Note: Surface areas are from U S. Boggy Creek near Taft 3.6 1959‘) ZF’ 5‘{5 B2 Aigin 1 i3 Lake Kissimmee near Lake Wales! August 1929 A6 64 4422 5407 $7.53 12 42 6.54 5.88 w 2 o T IN PLATINUM -COBALT UNITS
Geological Survey published records. Wolf Creek near Deer 257 1956 75 362 191 Ly @ 202 Lake Rosahe near Lake Wales? December 1941 55 93 BT 5544 50 30 5.06 5.18 13 X = =
S 5 7 76 11 235 14 5 - EXPLANATION
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Figure 4 —Monthly rainfall at Kissimmee Figure 10 -Average monthly lake evaporation in Orange County. Figure 11— Observed range in concentration of chemical constituents and color of water
(Data from National Weather Service) (From Anderson and others, 1965) from selected streams and lakes in Osceola County and adjacent area.
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